Introduction
Oxytocin is a neurohypophysial hormone that plays important rôles in reproduction and lactation. Oxytocin acts on specific receptors present on myometrial and myoepithelial cells (Soloff et ai, 1977) and stimulates contraction. The sensitivity of target tissues such as uterus or mammary gland to oxytocin changes during pregnancy or lactation. This has been related to specific modifications of the number of oxytocin receptors on the smooth muscle cells (Soloff et ai, 1979) . Caldeyro- Barcia & Postero (1959) found an 8-fold increase in responsiveness of human uterus to oxytocin between the 20th and 39th week of pregnancy. A concomitant increase in myometrial oxytocin receptors, that parallels the increase in uterine spontaneous activity, was then demonstrated in pregnant women (Fuchs et ai, 1982; Maggi et ai, 1990) and rodents (Soloff et ai, 1977; Fuchs et ai, 1983; Riemer et ai, 1986; Maggi et ai, 1988b; Chan et ai, 1990) . These findings strongly indicate that oxytocin is involved in the initiation and maintenance of parturition. Vasopressin also induces uterine contraction, acting through V1 vasopressin receptors present in the myometrium of rabbits (Maggi et ai, 1988b) , rats (Chan et ai, 1990) and humans (Maggi et ai, 1990) . However, in contrast to the oxytocin receptors, the concentration of VI vasopressin receptors is only slightly affected by physiological events such as pregnancy and delivery. Therefore, the physiological significance of these sites in myometrium is still debated.
Oxytocin receptors have been also identified in the endometrium of several animal species (Roberts et ai, 1976; Sheldrick & Flint, 1985; Meyer et ai, 1988; Soloff & Fields, 1989) , including humans (Fuchs et ai, 1982 (Fuchs et ai, , 1984 , and have been characterized in the endometrium of the ewe (Ayad & Wathes, 1989) . Compelling evidence indicates that these sites are involved in the control of endometrial prostaglandin (PG) production (Roberts et ai, 1976; Fuchs, 1987) , via the hydrolysis of phosphoinositides (Flint et ai, 1986) . Conversely, no specific receptors for arginine vasopressin (AVP) have been demonstrated in the endometrium, although AVP as well as oxytocin stimulated inositol phosphate production in human decidua cells (Schrey et ai, 1986) . We have recently reported that endothelin-1 is produced by endometrial cells of rabbits in primary culture and that this production is under control of neurohypophysial hormones (Orlando et ai, 1990) . Endothelin-1 is a potent vasoactive peptide (Yanagisawa et ai, 1988 ) that also increases uterine activity, acting through specific receptors present in rabbit myometrium (Maggi et ai, 1991) .
The aim of this study was to investigate the presence of neurohypophysial hormone receptors in rabbit endometrium and decidua. These tissues were studied before (Day 0) and during pregnancy (Day 29) plunged into ice-cold 0-9% (w/v) NaCl. Uterine horns were separated from oviduct and cervico-vaginal tract and opened longitudinally. The endometrium or decidua parietalis were separated from the underlining myometrium by scraping with the handle of the scalpel. Membranes were prepared as described previously (Maggi et al, 1986 ). The uterine mucosa was suspended in Buffer 1(10 mM-Tris-HCl, pH 7-4, containing I -5 mM-EDTA, 0-5 mM-dithiothreitol, 1 mM-benzamidine, 0-01% bacitracin and 0002% soybean inhibitor trypsin), homogenized with a glass-Teflon homogenizer (Thomas Scientific, Swedesboro, NJ, USA: 3 strokes at 1200r.p.m.) and filtered through cheesecloth. The homogenate was centrifuged at 1000 g for 10min at 4°C. The supernatant containing the crude membrane fraction was then ultracentrifuged at 160 000 g for 30 min at 4°C.
The resulting pellet was dispersed in Buffer 2 (50 mM-Tris-maleate, pH 7-6, 10mM-MgSO4, 1 mM-bensamidine, 001% bacitracin and 0002% soybean trypsin inhibitor) and centrifuged again at 160000# for 30min at 4°C. The final pellet was then resuspended in Buffer 2 and divided into small aliquants. The membrane preparation was frozen in solid C02 and stored at -80°C until assayed. Protein concentration was estimated using the Bio-Rad protein assay kit (Bio-Rad Laboratories, München, West Germany) according to Bradford (1976) .
Binding studies. Binding studies were conducted as previously described (Maggi et al, 1988b (Maggi et al, 1988a, b) . Analysis of results. Families of self-and cross-displacement curves were analysed simultaneously using the pro¬ gram LIGAND (Munson & Rodbard, 1980) . Models of increasing complexity were evaluated (Maggi et al, 1988b) . Selection among models was based on the root mean square error of each fit using an F-test based on the "extra-sumof-square principle" and on tests of randomness of the residuals around the fitted curves (Munson & Rodbard, 1980 In attempting to establish the binding capacity of these receptors at different time of pregnancy, we performed 'blocking experiments' (Maggi et ai, 1988a, b) in endometrial membranes from non-pregnant and pregnant rabbits. Oxytocin receptors (R,) were studied using homologous competition curves for oxytocin in the presence of 10 nM-d(CH2)5TyrMeAVP. VI AVP receptors (R2) were studied using homologous displacement curves for AVP in the presence of 50 nM-[Thr4, Gly7]oxytocin. This was done to mask respectively the VI AVP and the oxytocin sites. The results obtained using this experimental design in decidua of parturient rabbits (Table 2) were absol¬ utely consistent with those derived from self-and cross-displacement studies (Table 1) . A similar validation of this experimental design was previously reported (Maggi et ai, 1988b) . Table 2 illustrates the number of oxytocin and VI AVP receptors in uterine mucosa at oestrus (Day 0), at the end of pregnancy (Day 29) (Maggi et ai, 1988b) . Furthermore, our study suggests that oxytocin and VI vasopressin receptors serve distinct physiological functions. We found a sharp increase in the number of oxytocin receptors in the decidua of parturient rabbits, while VI AVP sites were unchanged. These findings are in agreement with previous studies on oxytocin and AVP receptors in the myometrium of rodents (Maggi et ai, 1988b; Chan et ai, 1990) and humans (Maggi et ai, 1990) . In humans, a parallel rise in myometrial and decidual oxytocin receptors throughout pregnancy was reported (Fuchs et ai, 1982 (Fuchs et ai, , 1984 . These results strongly suggest that the concentration of oxytocin recep¬ tors in the uterus plays a critical role during parturition. In rabbits sex steroids may represent one of the physiological signals for the surge in uterine oxytocin receptors at the end of pregnancy:
(1) oxytocin receptors are very sensitive to the sex steroid milieu (Soloff, 1975; Soloff et ai, 1983) ; (2) pharmacological treatments of immature rabbits with increasing concentrations of oestradiol-17ß stimulated a dose-dependent increase in myometrial oxytocin sites, while progesterone admin¬ istration had the opposite effect (Maggi et ai, 1988b) ; (3) an abrupt decline in the progesterone/ oestrogen ratio is present at the end of pregnancy (Challis et ai, 1973) .
The function of oxytocin and VI AVP receptors in the endometrium and decidua is still unclear. Previous studies indicate that oxytocin modulates the endometrial production of prostaglandin (PG), while AVP is ineffective (see for review in Fuchs, 1987) . It has been assumed that PGs are essential for the process of parturition, acting both on uterine contraction and cervical dilatation. Therefore, a dual role for oxytocin in parturition was proposed: eliciting myometrial contractions and releasing decidual PGs . We recently proposed a new mechanism of action of oxytocin on endometrial cells (Orlando et ai, 1990) . We demonstrated that both oxytocin and VI AVP receptors are involved in the regulation of endothelin secretion from rabbit endo¬ metrial cells in primary culture (Orlando et ai, 1990) . Indeed, the addition of [Thr4, Gly7]oxytocin and [Phe2, Orn8]vasotocin elicited an 8-and 2-fold increase, respectively, in endothelin-1 levels.
This effect was completely counteracted by pretreatment with the antagonists OTA and d(CH2)5-TyrMeAVP. The relative selectivity of these analogues for the neurohypophysial hormone receptors in rabbit endometrium has been clearly shown in this study. Endothelin-1 is a potent uterotonic peptide, which stimulates uterine contractility (Kozuka et ai, 1989; Maggi et ai, 1991) , acting through specific receptors present in myometrium (Maggi et ai, 1991 ). An additional paracrine mediator of oxytocin activity is therefore proposed, i.e. endothelin-1 (Orlando et ai, 1990; Maggi et ai, 1991) . However, the real contribution of this peptide in the initiation of parturition has yet to be assessed.
In conclusion, we have demonstrated that at the time of spontaneous parturition oxytocin, but not AVP receptors increase in the uterine mucosa as well as in the muscular layer. The activation of these receptors by endogenous (maternal or fetal) oxytocin may promote delivery of the fetus directly (contraction of myometrium) or through the stimulation of endometrial prostaglandins or endothelin secretion.
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